In order to clarify the effect of particle shape on the gaseous reduction rate of iron ores, iron oxide pellets of various shapes including the long cylindrical-and the disc shape are reduced with I O'/.C0-900/•CO, gas mixture. Experimental results show that the reduction rate of the disc-shaped particle is the fastest among all and the long cylindrical particle follows. Theexperimental data are analyzed by the unreacted-core model for non-spherical particle proposed by authors in the previous paper. According to the analysis, this model is applicable for the non-spherical iron ore of the cylindrical shape within the ratio range of the height to the cylindrical diameter from 0.5 to 2 while the particles of the long cylindrical-and disc-shaped particle out of this range are problematic applying the model. Based on the review of the experimental-and analysis results, the kinetic behavior concept for the non-spherical particle including the long cylindricaland disc-shaped particles is discussed.
Introduction
The klnetic studies on the gaseous reduction of iron ore have been carried out using mainly the spherical pellets.1~3) However, the raw materials used for the real process are not always the spherical shape. Hence, It is necessary to evaluate the shape effect on the gaseous reduction of iron ores to apply their kinetic behavlor precisely to the design of the new reactor and the analysis of the existing processes.
The authors have proposed a reduction model for a non-spherical iron oxide particle and reported that the reduction rate increases as the ratio of the surface area to the volumeof a non-spherical particle increases.4) This model is intended for the shapethat the half of the longest side is shorter than the shortest side and the medium side is shorter than the double length of the shortest side when the circumscribed hexahedrons is assumed. In case that the kinetic behavior follows the assumption of this model, the fiuxes are oriented to the volumetrlc center and the instant velocity of the reaction interface at a certain time is proportional to the maximum dlffusion length in the proceeding direction. For this reason, the relative thickness of the product layer at a certain time is the same regardless of the layer location and the kinetic equations can be simply modified by the Leva's shape factor.5) However, this assumption might not be applied to the long-cylindrical particle of which the side wall area is sufficiently wlder than the top-and bottom area of the cylinder or the disc-shaped partlcle of which the top-and bottom area is muchwider than the side wall area. When it is assumedthat the reduction proceeds topochemically in the cylindrical particle of which the height is endlessly long, the reaction rate is controlled by the cylindrical radius of the particle. In case of the disc-shaped particle of which the top-and bottom area is endlessly wide, the reaction rate is controlled by the thickness of the particle Table I is Leva's shape factor5) and it is defined as the ratio of the surface area 
3.
I. I. Gas-Film Diffusion
If the gas composition in the bulk gas phase outside the film Is assumedto be uniform, the rates of transfer of reducing gas "A" and product gas "B" through the gas-film are respectively given by 
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ip~(r* - h=-l~g.A=-,IdA n nd.l}=hg.l} ""-""" (8) Upon substitution of Eqs. (3), (4), (5), (6) and (7) Mixed-control plots calculated by the model for the long-cylindrical particle disc-shaped particle P7. 
The various constants are calculated in the same equations used in the previous paper.15) and P7 might not be given by the non-spherical radius.
In order to confirm this, the section of the 90 olo converted sample P7 has been observed in Fig. 9 Cross-sectional view sampleofthe fractional reduction 90 "/* for P7 reduced at 800*C.
can be assumedthat the interface of the thickness direction has arrived at the center before that of the radius direction does in the iron oxide which is plateshaped like sample P7. Figure 10 is the 2-dimensional conceptual dia,gram for the kinetic behavior of the granular particle. The unreacted core maintalns the original shape of the particle as the reaction proceeds. As can be seen In Fig. 11 (-) u : Gas viscosity in gas-film (g/cm ' s) p : Gas density in gas-film (g/cm3) REFERENCES 
